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(57) ABSTRACT 

In order to realize thinned armatures, a winder which winds 
coils at a high density while restricting coil ends within a 
restricted Space is provided. An armature coil winder for 
Winding coils in an armature core assembly having a plu 
rality of slots in an outer circumference thereof comprising 
a winding former equipped with a fixed former which guides 
a coil into two slots and a movable former which restricts a 
position of a coil end between the slots by moving in the 
fixed former along both end Surfaces of an armature core 
toward a center thereof, a former slider which shifts the 
movable former to a specified position, and coil shaping 
mechanism which is disposed at location other than that of 
the former Slider and equipped with coil Shaping blades 
functioning to shape the coil in the slots, thereby making it 
possible to wind coils at a high density by effectively 
utilizing winding Spaces. 

3 Claims, 9 Drawing Sheets 
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ARMATURE COIL WINDER 

TECHNICAL FIELD 

The present invention relates to an armature coil winder 
and a winding method for winding coils at high densities in 
armature core assemblies for motors. 

BACKGROUND ART 

In the recent years, attempts have been made to configure 
motors thinner as a basic theme important for commercial 
products which use motors as main mechanisms. Out of 
parts of motors, armatures constitute a highest barrier to the 
configuration of thinner motors. 

FIG. 8 shows a schematic view of a conventional winder 
and FIG. 9 illustrates a conventional armature core assembly 
in which coils are wound. 

The conventional winder winds a wound coil in slots 12a, 
12a along a fixed former 21 with a flyer 24, keeps a coil 
terminal wire 42 of the coil on a commutator 14 and 
Successively winds a coil in next slots. 

The coil which is wound around the fixed former 21 is 
lead into the slots 12a, 12a while sliding on the fixed former 
21, set free after it comes off the fixed former 21, and be 
wound between alternate slots. Accordingly, a coil end 41 
runs for a shortest distance in a Space between an armature 
core 13 and the commutator 14 and is wound linearly as far 
as it encounters no obstacle. A next coil end 41 is Sequen 
tially wound so as to overlap with the coil end 41 which has 
been wound previously. As a result, an armature core assem 
bly which has been subjected to the coil winding has relative 
positional relationship wherein the armature core 13 is Set 
lowest, coil ends 41 are wound and piled up on the armature 
core 13 and the commutator 14 on which terminal wires of 
the coils are kept is located over the coil ends 41 as shown 
in FIG. 9. Accordingly, a total length of an armature is 
restricted by this relative positional relationship. 

Further, the coil end 41 which is linearly wound as 
described above shields a portion of a slot 12c in which a 
next coil is to be wound, thereby limiting a winding Space 
for a next coil in the slot. To correct this defect, there has 
been disclosed winders which are equipped with coil press 
ing mechanisms which press wound coil ends toward centers 
of rotor cores (for example, by Japanese Patent Laid-Open 
No. 7-147755). In this case, however, it is required, on the 
premise that spaces which can accommodate the coil ends 
are obtainable in Surroundings, to reserve the Space between 
the armature core 13 and the commutator 14 for the coil ends 
41. 

The relative positional relationship among the armature 
core 13, the coil ends 41 and the commutator 14 constitutes 
a high barrier to the thinning of an armature. To Solve this 
problem, it is necessary to overlap relative positions of the 
commutator 14 and the coil ends 41 with each other, or it is 
inevitable to adopt a structure in which the commutator 14 
is disposed inside the coil ends 41 as shown in FIG. 2. 
When Such a structure is adopted, on the other hand, a 

Space for the coil ends 41 is limited by Securing a Space for 
the commutator 14, the coil ends are restricted to a location 
only over the slots as exemplified in FIG.3, and the slots 12c 
and 12d located between the slots 12a, 12a in which the coil 
ends 41 are wound are Shielded more largely than the 
conventional manner, thereby constituting an obstacle to 
wind coils in the slots 12c and 12d at the next winding Step, 
or making it impossible to wind coils as required. 
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2 
Furthermore, Slackening and disorder of coils which have 

already been wound in the slots constitute obstacles which 
are not negligible to wind coils by fully utilizing Spaces in 
the slots limited by other coil ends as described above. 
However, coils of armature winding are wound at Successive 
StepS and obstacles Such as new coil slackening are consti 
tuted each time a coil is wound. 

To realize thinning of armatures, the present invention has 
an object to solve the problems described above, thereby 
providing a winder which winds coils at high densities in 
limited Spaces. 

DISCLOSURE OF THE INVENTION 

The armature coil winder according to the present inven 
tion is an armature coil winder which winds a Series of 
continuous coils in an armature core assembly having a 
plurality of Slots in an outer circumference thereof, wherein 
the winder has a Structure equipped with a winding former 
equipped with a fixed former for guiding a coil into two slots 
in which a coil is to be wound and a movable former which 
restricts a position of a coil end between the two slots by 
moving in the fixed former along two end Surfaces of an 
armature core toward a center of the core, a former Slider 
equipped with a flyer which winds the coil around the fixed 
former, and a coil shaping mechanism equipped with coil 
Shaping blades which shape the coil in the slots relative to 
the armature core assembly. The winding former of this 
winder moves the former Slider to locations corresponding 
to respective coil ends, thereby forming a winding frame So 
as to wind the coil ends, restrictedly within a target Space, 
which would be linearly wound and freely spread unless 
they are restricted. Further, the coil shaping mechanism 
equipped with the coil shaping blades which shape disorder 
of the coils already wound in the slots is disposed at a 
location other than that of the former slider. Accordingly, the 
winder is capable of controlling a shielding degree of the 
wound coil ends over slots which are to be subjected next to 
coil winding and shaping Spaces in the Slots which are to be 
Subjected next to coil winding in the course of a continuous 
Step, thereby permitting Securing a Space for a coil to be 
wound at a next winding Step and making it possible to wind 
coils at a high density. 
An invention an claimed in embodiment 1 of the present 

invention provides an armature coil winder for winding a 
Series of continuous coils in an armature core assembly 
having a plurality of Slots in an Outer circumference thereof, 
wherein the winder comprises a winding former equipped 
with a fixed former for guiding a coil into two slots in which 
a coil is to be wound and a movable former which restricts 
a position of a coil end between the two slots by moving in 
the fixed former along two end Surfaces of an armature core 
toward a center of the core, a former Slider equipped with a 
flyer which winds the coil around the fixed former, and a coil 
Shaping mechanism equipped with coil shaping blades 
which shape the coil in the slots relative to the armature core 
assembly, and is capable of forming a completed winding 
while winding a coil at a high density in an armature in 
which spaces for coil ends are limited to locations, for 
example, over slots for thinning an armature. 
An invention as claimed in embodiment 2 of the present 

invention provides a winding method characterized in that it 
performs a winding Step to form a winding Space for each 
coil by Setting a position of a movable former for each coil 
end So as to restrict a position of a coil end between two slots 
subjected to coil winding which shields over other slots in 
conjunction with a coil shaping Step to Secure the winding 
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Space for a coil by performing coil shaping of interiors of 
slots which are to he subjected to coil winding. This method 
makes it possible to wind coil ends within a restricted Space 
by moving a winding former to locations corresponding to 
respective coil ends with a former Slider So as to form a 
winding frame for winding the coil ends within a target 
Space and Secure effective Spaces in Slots which are to be 
Subjected later to coil winding by Shaping disorder or the 
like of coils which have already been wound in the slots with 
a coil shaping mechanism which operates in conjunction 
with the winding step. Further, the method makes it possible 
to perform the coil winding described above at a Smaller 
number of Steps while effectively utilizing spaces, and to 
provide an ultra-thin type armature in which locations of a 
comutator and coil ends are overlapped with each other. 
An invention as claimed in embodiment 3 of the present 

invention permits Securing effective Spaces in Slots which 
are to be Subjected later to coil winding by Shaping coils or 
removing obstacles Such as winding disorder in slots which 
have been Subjected to coil winding immediately before at 
the coil shaping Step carried out in conjunction with the coil 
winding Step. 
An invention as claimed in embodiment 4 of the present 

invention makes it possible to Secure effective Spaces in Slots 
which are to be Subjected to coil winding immediately after 
by performing coil shaping in Slots which are to be Subjected 
to coil winding immediately after and by Shaping a coil 
which has already been wound in the slots at the coil shaping 
Step which is carried out in conjunction with the coil 
winding Step. 
An invention as claimed in embodiment 5 of the present 

invention makes it possible to remove accumulated 
obstacles and Secure winding Spaces in slots which have 
been Subjected to multiplex coil windings by performing, at 
a coil shaping Stop which is, carried out in conjunction with 
a coil winding Step, coil Shaping in slots which have been 
Subjected to coil winding immediately before at an initial 
Stage of a winding Step So as to effectively remove obstacles 
Such as winding disorder in the slots and performing addi 
tional Shaping in Slots which are to be Subjected to coil 
winding immediately after at a later Stage of the winding 
Step where wound coils are multiplex in the slots. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a plan view illustrating an embodiment of the 
present invention; 

FIG. 2 is a Sectional view illustrating a completed product 
of a thin armature according to the present invention; 

FIGS. 3(a) and 3(b) are a plan view and a front view 
illustrating a thin armature before coil winding; 

FIG. 4 is a Sectional view illustrating an armature in 
which coils are wound according to the present invention; 

FIGS. 5(a) and 5(b) are a plan view and a front view 
illustrating an embodiment of a former mechanism accord 
ing to the present invention; 

FIG. 6 is a plan view illustrating an embodiment of a slot 
Shaping mechanism according to the present invention; 

FIG. 7 is a plan view illustrating another embodiment of 
the slot Shaping mechanism according to the present inven 
tion; 

FIG. 8 is a plan view illustrating a conventional embodi 
ment; and 

FIG. 9 is a sectional view illustrating a conventional 
armature in which coils are wound. 
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4 
BEST MODE FOR CARRYING OUT THE 

INVENTION 

First Embodiment 

FIG. 5(a) is a plan view illustrating an embodiment of a 
former mechanism according to the present invention and 
FIG. 5(b) is a front view of the former mechanism. In FIG. 
5, an armature core assembly 10 is supported with a shaft 11 
which composes the armature core assembly and shifts 
timely in its rotating direction. At a winding Step, a former 
slider brings a winding former 20 into close contact with the 
armature core assembly 10 so as to locate a fixed former 21 
and a side former 22 composing the winding former 20 
along an outer circumference, thereby forming a winding 
frame which allows a wire to be wound only in slots 12a, 
12a which are to be Subjected to coil winding as shown in 
FIG. 5. In addition to these conventional winding frame 
Structures, disposed in the fixed former is a movable former 
23 which moves along both end surfaces 16 of an armature 
core toward a center thereof and a winding frame which 
restricts a position of a coil end 41 wound within a limited 
Space is formed by the movable former whose position can 
be controlled as desired. By bringing the fixed former 21 
into contact with an Outer circumference of the armature 
core assembly and disconnecting it from the former Sliding 
mechanism with a Spring 25, it is possible to freely control 
relative positions between the fixed former and the movable 
former with an inexpensive structure. 
Though the positions of the fixed former and the movable 

former are coaxially controlled with the Spring to obtain an 
inexpensive mechanism in the embodiment described above, 
it is possible to carry out the present invention in a dual-axial 
control mode where each former is freely controlled with a 
driving unit. 
Though the positions of the movable former and a flyer 

are coaxially controlled with a mechanism on which the 
flyer is mounted together with the former slider in this 
embodiment, it is possible to carry out the present invention 
in a dual-axial control mode where each of the movable 
former and the flyer is freely controlled with a driving unit. 

Second Embodiment 

FIG. 6 is a plan view illustrating an embodiment of a coil 
Shaping mechanism according to the present invention. The 
coil shaping mechanism is composed of coil shaping blades 
31 having a width which is nearly equal to that of a slot 
opening 17 and a shaping drive Source 32 which is capable 
of controlling a Shaping preSSure. When positions of the coil 
Shaping blades are Set relative to a former Slider So as to 
correspond at positions corresponding to slots 12b, 12b 
which have been Subjected to coil winding immediately 
before, it is possible to Secure a winding Space by Shaping 
a coil 43 in slots which are to be subjected to coil winding 
immediately after, in Synchronization with a winding Step. 

FIG. 7 is a plan view illustrating another embodiment of 
the coil shaping mechanism. When the positions of the coil 
Shaping blades relative to the former Slider are Set to 
correspond to slots 12c, 12c which are to be subjected to coil 
winding immediately after, it is possible to Secure a winding 
Space in Slots which are to be Subjected to coil winding 
immediately after by Shaping a coil in slots which have 
already been Subjected to coil winding, in Synchronization 
with a winding Step. 

In the embodiment illustrated in FIG. 6, it is possible to 
obtain effective Spaces more Securely in Slots which is 
Subjected to multiplex windings by performing coil shaping 
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for slots which have been Subjected to coil winding imme 
diately before in Synchronization with the winding Step, and 
by shifting the Shaping blades to slots which are being 
Subjected to coil winding immediately after and performing 
an additional shaping Step, Since Spaces can be Secured more 5 
effectively in Slots in which wound coils are overlapped one 
another and therefore Spaces are restricted extremely, Such 
as in Slots which are to be Subjected to final coil winding, by 
performing additional coil reshaping immediately before the 
coil winding for the Slots. 1O 

What is claimed is: 
1. An armature coil winder for winding a Series of 

continuous coils in an armature core assembly (10) having 
a plurality of Slots formed in an outer circumference thereof 
comprising: 15 

a winding former (20) for cooperating with an armature 
core assembly (10) having a plurality of slots (12a) 
formed in an outer circumference thereof and a Series 
of continuous coils, Said winding former comprising: 
a fixed former (21) for guiding one of said coils into 20 
two of said slots (12a), and a movable former (23) 

6 
for restricting a position of a coil end (41) of Said one 
coil between said two slots (12a) by moving in the 
fixed former along both end surfaces (16) of said 
armature core assembly toward a center of the core 
assembly; 

a former slider including a flyer (24) for winding said 
one coil around said fixed former (21); and 

a coil Shaping mechanism including coil shaping blades 
(31) for Shaping said one coil in the slots relative to 
the armature core assembly. 

2. The armature coil winder of claim 1, further comprising 
a Spring attachment means, wherein Said fixed former and 
Said movable former are interconnected by Said Spring 
attachment means for coaxially controlling relative positions 
of Said fixed former and said movable former. 

3. The armature coil winder of claim 2, wherein said 
former slider is attached to the movable former for coaxially 
controlling positions of Said movable former and flyer. 

k k k k k 


